E E 

qj Q> O 

CD yj 10 

CO *~ 




^ .2 O 
O B - 



o 



# 



c c 















as 






o 




in 


■a 


*c 


CO 


Ud 






CD 














a> 




"as 






o 

*«4— • 


E 






CO 

c 




o 


as 











m 
o 





o 

CO 
10 

a> 
o 

2 o 

CL C\J 

o ^ 

o 
o 

2 

CL 



O 
O 



-= a> 
as 

o J in 

*^ CD O 

u a: 



5 



l_ 








> 






o 


nsc 


CO 


£ 
























0) 




as 






o 


*E 


o 


CL 


to 
c 




O 








h 







c 



c 




o 



in 
in 



c 




A 


i i 


i 






A 








C 


c 


c 


c 




C 


C 


C 


o 


















f ▼ 




Selector 
510(N) 




Broadcast Unit 
520(N) 




Microcontroller 
530 







IT) 



O 

o 
in 



m 0) 



-«= 



°> 8 

X5 CO 

c cd 

CM O 

o ^ o 2 

I- CL ^ °" 



iver 




iver 




p ansce 


5 


-anscei 


eg 

CO 












o 


o 


o 


o 










o 




eg 


CO 


o 




CM 


CO 


dnoj 


roup 


roup 


dnoj 


dnoj 


roup 


roup 


roup 


o 


o 


O 


o 


o 


o 


o 


o 


-►To 


-►To 


-►To 


-►To 


-►To 


-►To 


-►To 


-►To 



Q -3 

J— O 



CD 
> 

CD 
O 
CO 

C O 

co m 

Q. 
O 

O 



0) 
> 

CD 

o 

CO 

C T- 

co to 
i= CD 

Q- 

2 
O 



I 



CD 
> 

CD 
O 
CO 

C CM 

ca in 

-fa <o 

Q. 
3 
O 

6 



T 



CD 
> 

8 

CO 

C CO 

CO uo 

.fa CD 

Q_ 
3 

2 



I 



CD 

O o 
~ CO 
$ CD 



CD 



W O ^ 



o 
o 

CD 





CM 
CD 



CO 




a> 
c 

w 



a. 

o 
o 



o 
as 

=P 

M 

SI 

ui 

= : 

o 

□ 

□ 
a 



r 



o 
o 




ri> 



(0 



CD 
CL 



CO 
CD 
O 

'> 
CD 
"D 

CD 

sz 



o 

-P 
M 

I- 

m 

m 

a 

O 

=P 
13 
O 



r 



o 
o 

00 




00 

ri> 




Q) 

2 

o ^ 

o z 
■c o 

O CM 

a. o> 

JZ 

u 

1 



o 
o 

CO 



a> 

"5 
\_ 

"c 

o ^ 
O 

tr o 

O CM 
Q_ CD 

o 

1 



CO 
X 

c3 



CO 



o 
in 

o> 

CO 

CD 

c 
o 

*co 
c 

CO 

a_ 

X 
LJJ 




CD CO 

^1 



I! 



! 



I 



O 

-P 
si 

M 

M- 

!ii 

5: 

D 

O 

=p 

O 

o 




o 

d) 



o 
o 
o 



*? CD 

o2 



65! 



C 



c 



Optical 
> Transmitter 
1280(1) 




Optical 
* Transmitter 
1280(16) 





1 8 

co 8 

o 8 

t— CL 



CDR 
1270(1) 




CDR 
1270(16) 















CD 




> 




CD 


o 


O 


CO 


</) 


CM 


£Z 




2 




\- 





CD 
> 

O CD 
CO CM 

(0 




CN 



CD 
> 

CD ^ 
O ^ 
CD ^ 

CM 
TO CM 
O 

O 



CD 



i 

CD 
O 

CD „ 

VC o 

« CM 
CO CM 

o V- 

O 



c 



c 



r 



.25 10 



o g 



T 

5 



co jS -<t- 
S co - 



1st 



Is™ 

lis 



T 



1* 

s - 



Optical 
Receiver 
1426 


i 


Il_ 


1413 | 




able 




o 









Optical 
Transmitter 
1412 


Data 
Signal 
1411 w 


i 


Framer I 


o 

L ^ L 



o 

LU 

CO 
ID 

> 

lu «: 

uj 

or 

Q 



co 

C 

CO o 



a. . 

cT 



ll! 

O g 



2 

5 W T " 



go? 



li! 

5 



3? 



.£ CC n 

283 



I 

c 

a 

c 

3 



11 



1 



?5 



o 

DC 

< in 
O o 



Master Switch Pulse 



1402 

Master Frame Pulse 



1403 

Master Clock 
1404 



~1 




O) 



I 

to 




J 


Crosspoint 
Switch 
1464 









T 
i 



go? 



T 



IP 



co 2 *t 
^ co 



n- 

CO 



o 
o 



§8i 

"T 



2 



O m 3 ' 

J C Q. ' 



E <N 

e ? 



8 3 CM 

o 2 



2 co h- 
O co T " 



o 



O 
CO 
0) 
0) 

CD 



o 

CD 

in 



CD 

in 



CM 
CD 

in 



CO 
CD 

in 



CD 

in 



in 

CD 

in 



CO 
CO 

in 



CO 

in 



CO 
CO 

lo 



£ 

CD 

■o 

CO 

_o 

>* 

CO 



CO 

£ 
>» 

CO 

"O 
CO 

o 

CO 



CO 

£ 

CD 

"O 
CO 

_o 

>* 

CO 



CO 

£ 

CQ 

TD 
CO 

_g 

>* 

CO 
CL 



CO 

>* 
CQ 

"D 
CO 
O 

>* 
CO 



CO 

a> 

CQ 
■o 

CO 

_o 

>* 

CO 

□_ 



CO 

£ 

CQ 

"O 
CO 
JO 

>* 

CO 
CL 



CO 

a> 
-•— » 
>* 
CQ 

■a 

CO 

o 

CO 
CL 



10 

£ 

CQ 

"O 
CO 

o 

CO 

Ql 



LO 



< 



CD .O 



to 

CO 

m 
X 



CO 

o 
in 

o o 
> N 3 



in 

LL 3 



CN 

m 



CO 

Q 



CO 
LO 

CO 

X 



LO 

cm 

3 



CM 

in 
in 



CO 

a 



LO 

in 
in 



CO 

a 



CO 

in 
in 



in 



CM 



CM 



O 

m 



CM 
LO 

LLJ 3 



CM 
CM 

in 



CM 
Q 



CM 

CO 

m 

CM 
X 



CM 
LO 



3 



in 
in 



in 
Q 



lo 
m 

CO 

Q 3 



LO 

m 



Q 3 



CM 
LO 



CM 
NJ 



CM 
O 

in 



o 

LO 

CQ 



o 

CM 

m 



Q 3 



o 

CO 

in 



o 
in 



o 
in 
in 



CM 
CQ 



a 



CO 

m 
m 

Q 3 



CO 

LO 
LO 

o ^~ 
5=> 



o 
in 



o 
oo 

CO 

co 

B 
>» 

CD 

T3 
CO 

>» 

CO 

Q. 



CQ cd 



CO 

0) _ 
t- O 

^ <0 
CO CD 

CO ^~ 

X 

CO 

CD 0 
00 CO 



CO 



•n ? 0 

o a AO) 

2** s 



00 
CO 

T— 

(/) 
0) 

CQ 

TJ 
CO 

_o 

>* 
CO 

Q. 



CM 
CO 
CO 

T— 

CO 

CO 

TJ 
CO 

_o 

>* 
CO 

Ql 



CO 

00 

CO 
CO 

CQ 
*o 

CO 

o 
>* 

CO 
CL 



00 

CO 
CO 

a> 
">» 
CQ 

"O 
CO 

_o 
>* 

CO 
CL 



m 

CO 
CO 

T— 

CO 

CQ 

"D 
CO 

_o 
>* 

CO 
CL 



CO 
GO 
CO 

CO 
0) 

>* 
CQ 

CO 

o 

CO 
CL 



00 

CO 
CO 

f. 

CQ 

"O 
CO 

_o 
>* 

CO 
CL 



00 
CO 
CO 

CO 

a> 

CQ 

"O 
CO 
JD 

>* 
CO 
CL 



CD 



CO 

3 £ 



CO 



CO 

CQ 

o 
o 
a> 

a: 



Li By 



viva 



ss 



ss 



viva 



viva d 



ss 



viva d ss 



viva 



viva 



viva 


J ss 




ss 


viva 








viva 


d ss 




ss 


viva 



S101 



69M |eu&$ 

uom$ntov 
ISBJ 

Sitrtosind 
GutuiBJj 

99n leuftS 

em isuflis 

99trl JBU&S 

Hfl leu&s 



9snieti>s 
uoqistntey 

ISHPSifijS 

SSni<s*iES 

uo^tsmbov 

*ecd 
9m ieu&s 



viva 



ss 



ss 



viva 



viva 



ss 



ss 



viva 

























viva 


d 




ss 


viva 



viva 



ss 



viva 



SE 



viva 



ss 



viva 



viva 


d 


XXXN- 


viva 


zm peuBjs 




tm (bubjs 
uo^nbov 

ISCd 

6u{ujcjj 














viva 




ss 


viva 





viva 


d 


ss 


viva 



9GH pu&S 

ten 



viva 


d 


ss 


viva 



e^EQ paaiEJj 



©sjnj ipi|MS 
8UJBJJ jsjsbW 



c 



Start 



d 



1800 



Measure location of switch 
framing pulse in first matrix 
stage versus master framing 
pulse 



1810 



Load each LCRS's frame 
delay counter 



1820 



Measure location of switch 

framing pulse in second 
matrix stage versus master 
framing pulse 



1830 



Load appropriate delay in 
control module 



v 



1840 



Measure location of switch 
framing pulse in third matrix 
stage versus master framing 
pulse 



1850 



Load appropriate delay in 
control module 



1860 



Measure location of LCTS 
framing pulse in LCTS 
versus master framing pulse 



1870 



Load appropriate delay in 
control module 



c 



End 



3 



Fig. 18 




c 



Start 




1900 



Pre-load new switching 
configuration into the 
cross point switches 



Pulse master switch pulse 



Assert fast acquisition 
control signal to transmit 
CDR in first matrix stage 



Switch crosspoint switch in 
first matrix stage 



Hold fast acquisition control 
signal applied to transmit 
CDR in first matrix stage 



Deassert fast acquisition 
control signal applied to 
transmit CDR in first matrix 
stage 



Assert fast acquisition 
control signal to receive CDR 
in second matrix stage 



1902 



1904 



1906 



1908 



1910 



1912 



1914 



Hold fast acquisition control 
signal to receive CDR in 
second matrix stage 



Deassert fast acquisition 
control signal to receive CDR 
in second matrix stage 



Switch crosspoint switch in 
second matrix stage 



1916 



1918 



1920 



1922 



Assert and hold fast 
acquisition control signal to 
transmit CDR in second 
matrix stage 



1 


r i 


Deassert fast acquisition 
control signal to transmit 
CDR in second matrix stage 




r a 



1924 



1926 



Assert and hold fast 
acquisition control signal to 
receive CDR in third matrix 
stage 



1928 



Deassert fast acquisition 
control signal to receive CDR 
in third matrix stage 



Switch crosspoint switch in 
third matrix stage 



1930 



1932 



Assert and hold fast 
acquisition control signal to 
transmit CDR in third matrix 
stage 



Deassert fast acquisition 
control signal to transmit 
CDR in third matrix stage 



Drive LCTS framing signal 
low 



Freeze each LCTS's framer 



Wait for the input signal to 
the LCTS framer to become 
good 



Drive LCTS framing signal 
high 



Framer restarts the extracted 
clocks 



1934 



1936 



1938 



1940 



1942 



1944 



1946 



Framer reframes using the 
framing pattern in the signal 
input to the LCTS 



c 



End 



Fig. 19 




Input Transmit 
Clock 
2020 



Second 
Clock Control Signal - 
2030 



Quick Reframe 
Reset Signal 
2060 



Transmit Reframe 
Enable Signal 
2012 

Reset Signal 
2000 




Transmit 
Reframe 
Synchronization 
Rising Edge 
Detect Signal 
2021 



Transmit 
Reframe 
Synchronization 
Falling Edge 
Detect Signal 
2022 



Transmit Control 
Reset Signal 
2045 



Input Receive 
Clock 
2015 



Transmit Reframe 
Synchronization 
Signal 
2005 



Transmit Reframe 
Synchronization 
Delay Signal 
2011 



Receive Reframe Control Circuitry 
2025 



Transmit Reframe 
Synchronization Delay 
Register 
2010 



First Clock 
Control Signal - 
2035 



Transmit Clock 
Control Circuitry 
2031 



Transmit 
| — Clock - 
2040 



Reframe Synchronization Signal 
2050 



Quick Reframe Signal 
2055 



Fig. 20 




# 



c 



Start 



Configure transmit frame 
synchronization delay 
register 



Write transmit reframe 
enable bit 



Assert transmit reframe 
synchronization signal 
globally 



Detect falling edge on 

transmit reframe 
synchronization signal 



Send falling edge detect 
signal to control circuitry 
after delay 



Synchronize falling edge 
detect signal 



Assert second clock control 
signal 



2102 



2104 



2106 



2108 



2110 



2112 



2114 



Generate clock control signal 



Assert first clock control 
signal after a predetermined 
time 



Rearrange matrix 



Deassert transmit reframe 
sychronization signal 



Perform falling edge detect 
on transmit reframe 
sychronization signal 



Send transmit control reset 
to transmit reframe control 
circuitry after delay 



Pulse rising edge detect 
signal 



Synchronize rising edge 
detect signal 



2116 



2118 



2120 



2122 



2124 



2126 



2128 



2130 



Assert second clock control 
signal 



Deassert first clock control 
signal, after delay 



Deassert second clock 
control signal, after delay 



Assert reframe 
synchronization signal 



Assert quick reframe signal 



Assert quick reframe reset 
signal, once frame found 



Begin passing data 



Deassert transmit reframe 
enable signal 



c 



End 



3 



2132 



2134 



2136 



2138 



2140 



2142 



2144 



2146 



Fig. 21 



Master Frame 

Pulse 1403 

1 

Master 
Switch Pulse 
1402 

Framed Data 
Signal 1411 



DATA 


55 


F 


DATA 



Signal 1429, 
1431 

Switching 
Signal 1436 

Signal 1438 

Switch 
Framing 
Pulse 1439 

Fast 
Acquisition 

Control 
Signal 1441 

Signal 1442 



DATA 


55 


F 


DATA 








DATA 


55 


F 


DATA 


















DATA 


»KXXX 


F 


DATA 



BE 



Signal 1446 

Fast 
Acquisition 

Control 
Srgnaf 1455 

Signal 1449 

Switching 
Signal 1457 

Signal 1450 

; Switch 

Framing 
PjLDse 1459 

" Fast 
Acquisition 

Control 
Signal 1456 
Signal 1453 



DATA 



55 



55 



DATA 



E23K 



DATA 



55 



55 



DATA 



DATA 



55 



55 



DATA 



DATA 



55 



55 



DATA 



55 ixxxxxxxxx 


F 


DATA 








DATA 


□►>>>>>>>>>>:^i 


55 F 


DATA 






DATA 




55 


F 


DATA 


















DATA 


□>>>>>>>>>>:« 


IM 55 


F 


DATA 



Signal 1462 

Fast 
Acquisition 

Control 
Signal 1471 

Signal 1465 

Switching 
Signal 1473 

Signal 1466 
Switch 
Framing 
Pulse 1475 

Fast 
Acquisition 

Control 
Signal 1472 

Signal 1469 



KXXXXXXXXXXXXl 



Signal 1418 

Signal 1420 

LCTS 
Reframing 
Signal 1424 



DATA 



55 



55 



DATA 



kxxxxxxxxxxxxxxt 



DATA 



55 



55 



DATA 



Fig. 17 



